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DETAILED ACTION 
Double Patenting 

Claims 1-6 are rejected on the ground of nonstatutory obviousness-type double 
patenting as being unpatentable over claims 1-10 of U.S. Patent No. 7171031 ('"031") in 
view of Physical Principles of Medical Imaging, 2"*^ Edition, by Perry Sprawls, Jr., 
chapter 1 8 pages 253-265. 1 993 ("Sprawls"). 

Claim 1 of the '031 patent recites 

(a) obtaining at least three first differential signals representing 
differentials between one image signal and another image signal on the basis of 
at least four image signals obtained by detecting intensity of radiation on at 
least four planes that are parallel and positioned at different distances from the 
object, said at least four image signals respectively representing radiation image 
infomnation on said at least four planes; ...(c) obtaining a Laplacian of phase 
on the basis of the at least three image signals and at least three sets of the first 
to third differential signals; and (d) performing inverse Laplacian operation on 
the Laplacian of phase so as to restore phase information. 

which reads on claim 1 of the application 

(a) obtained by detecting intensity of radiation on plural detection 
planes at different distances from the object, said plural sets of detection data 
representing radiation image information on the plural detection planes, 
respectively; (b) obtaining differential data representing difference between 
first detection data and second detection data of said plural sets of detection 
data; (c) obtaining Laplacian of phase on the basis of said differential data and 
any one of said plural sets of detection data and the detection data; and (d) 
obtaining phase data of the radiation by performing inverse Laplacian 
computation on the Laplacian of phase. 

Claim 1 of the '031 patent does not recite correcting blur amount. Sprawls 
discloses correcting blur amount by. filter processing using a function of spatial 



frequencies (compare figure 5 of the application which shows a function of spatial 
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frequencies for correcting blur with figures 18-7, 18-8 and 18-9 of Sprawls which show 
the same function). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify claim 1 of the *031 patent to correct blur using a function of spatial 
frequencies for the benefit of removing blur as taught by Sprawls. 



Claims 1-6 are rejected on the ground of nonstatutory obviousness-type double 
patenting as being unpatentable over claims 1-3 of U.S. Patent No. 6704591 ("'591") in 
view of Physical Principles of Medical Imaging, 2"^ Edition, by Perry Sprawls, Jr., 
chapter 18 pages 253-265, 1993 ("Sprawls"). 

Claim 1 of the *591 patent recites 

A method of restoring phase information of radiation transmitted through 
an object on the basis of a plurality of image signals respectively obtained by 
detecting intensity of radiation transmitted through the object on a plurality of 
planes different in distance from the object, each of the plurality of image signals 
representing radiation image information on the plurality of planes, said method 
comprising the steps of: obtaining a differential signal representing difference 
between a first image signal and a second image signal of said plurality of image 
signals; ... obtaining Laplacian of phase with respect to said differential signal 
and said third image signal; and restoring phase information of the radiation by 
applying an inverse Laplacian operation to said Laplacian of phase. 

which reads on claim 1 of the application 

(a) obtained by detecting intensity of radiation on plural detection 
planes at different distances from the object, said plural sets of detection data 
representing radiation image information on the plural detection planes, 
respectively; (b) obtaining differential data representing difference between 
first detection data and second detection data of said plural sets of detection 
data; (c) obtaining Laplacian of phase on the basis of said differential data and 
any one of said plural sets of detection data and the detection data; and (d) 
obtaining phase data of the radiation by performing inverse Laplacian 
computation on the Laplacian of phase. 
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Claim 1 of tlie '591 patent does not recite correcting blur amount. Sprawls 
discloses correcting blur amount by filter processing using a function of spatial 
frequencies (compare figure 5 of tlie application which shows a function of spatial 
frequencies for correcting blur with figures 18-7, 18-8 and 18-9 of Sprawls which show 
the same function). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify claim 1 of the '591 patent to correct blur using a function of spatial 
frequencies for the benefit of removing blur as taught by Sprawls. 



Claims 1-6 are provisionally rejected on the ground of nonstatutory obviousness- 
type double patenting as being unpatentable over claims 3-4 and 1 1-12 of copending 
Application No. 10/671,786 ("786") in view of Physical Principles of Medical Imaging, 
2"*^ Edition, by Perry Sprawls, Jr., chapter 18 pages 253-265, 1993 ("Sprawls"). 

Claim 3 of the '786 application recites 

(a) obtaining plural sets of detection data respectively representing plural 
kinds of radiation image information on plural detection planes at different 
distances from the object by using a radiation having a predetermined 
wavelength with energy from 16 keV to 30 keV to detect intensity of the 
radiation on said plural detection planes; and (b) restoring phase information on 
the radiation transmitted through the object on the basis of obtaining a 
differential coefficient between said plural sets of detection data; so-as-to 
obtain phase data (c) calculating a Laplaclan of phase on the basis of said 
differential coefficient and any one of said plural sets of detection data; and (d) 
performing inverse Laplaclan computation on the Laplaciah of phase to 
obtain the phase information. 

which reads on claim 1 of the application 
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(a) obtained by detecting intensity of radiation on plural detection 
planes at different distances from the object, said plural sets of detection data 
representing radiation image information on the plural detection planes, 
respectively; (b) obtaining differential data representing difference between 
first detection data and second detection data of said plural sets of detection 
data; (c) obtaining Laplacian of phase on the basis of said differential data and 
any one of said plural sets of detection data and the detection data; and (d) 
obtaining phase data of the radiation by performing inverse Laplacian 
computation on the Laplacian of phase. 

Claim 3 of the '786 application does not recite correcting blur amount. Sprawls 
discloses correcting blur amount by filter processing using a function of spatial 
frequencies (compare figure 5 of the application which shows a function of spatial 
frequencies for correcting blur with figures 18-7, 18-8 and 18-9 of Sprawls which show 
the same function). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify claim 3 of the 786 application to correct blur using a function of 
spatial frequencies for the benefit of removing blur as taught by Sprawls. 

This is a provisional obviousness-type double patenting rejection. 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which fomns the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identicaliy disciosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Gureyev (cited in the previous action) in view of Sprawls (cited above). 
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For claims 1 , 3 and 5, Gureyev discloses "plural sets of detection data obtained 
by detecting intensity of radiation on plural detection planes at different distances from 
the object, said plural sets of 'detection data representing image information on the 
plural detection planes." (See abstract, "the appropriate processing of phase-contrast 
images obtained in the in-line geometry." See also Figures 1 and 2 and page 361 "We 
then computed the free-space propagation (calculating the full Kirchhoff integrals) of 
that complex amplitude from the plane z=0 to z=0.15m." Applicant also admits that this 
feature is prior art in the background section and at page 17). 

Gureyev discloses "obtaining differential data representing difference between 
first detection data and section detection data of said plural sets of detection data." 
(See page 357, "processing of the differential images.") 

Gureyev discloses "obtaining Laplacian of phase on the basis of said differential 
data and any one of said plural sets of detection data." (See equation 3a on page 357). 

Gureyev discloses "obtaining phase data of the radiation by performing inverse 
Laplacian computation on the Laplacian of phase." (See page 360 "There are many 
well-known methods for solving equations of the type (2) and (3)"). 

Gureyev does not disclose "correcting blur amount by filter processing using a 
function of spatial frequencies." 

Sprawls discloses "correcting blur amount by filter processing using a function of 
spatial frequencies." (compare figure 5 of the application which shows a function of 
spatial frequencies for correcting blur with figures 18-7, 18-8 and 18-9 of Sprawls which 
show the same function). 
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It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify Gureyev to correct blur using a function of spatial frequencies for the 
benefit of removing blur as taught by Sprawls. In this particular case, the technique of 
correcting blur amount by filter processing using a function of spatial frequencies was 
part of the ordinary capabilities of one skilled in the art. Applying the known technique 
of Sprawl's blur correction to Gureyev's differential data would have yielded predictable 
results of blur corrected phase data to one of ordinary skill in the art at the time of the 
invention. Furthermore, obtaining Laplacian of phase on the basis of differential data, 
detection data before correcting blur, and detection data after correcting blur would be 
obvious to try, because the only options available to one of ordinary skill, after reading 
Sprawl's blur correction, are using blur corrected differential data, blur uncorrected 
differential data, blur corrected detection data and blur uncorrected detection data in 
Gureyev's method of phase contrast imaging. The claim would have been obvious 
because a person of ordinary skill has good reason to pursue these known options that 
are within his or her technical grasp. 

For claims 2, 4 and 6, figures 16-7, 18-8 and 18-9 show multiple blur functions 
that are used to remove blur amounts caused by a focal size ("focal spot blur" page 
262). Removing the blur amounts uniformly was within the ordinary capabilities of one 
skilled in the art using the several functions of Sprawl. 
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Response to Arguments 

Applicant's arguments with respect to claims 1-6 have been considered but are 
moot in view of the new ground(s) of rejection. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeffrey S. Smith whose telephone number is 571 270- 
1235. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jingge Wu can be reached on 571 272-7429. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status infomnation for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 

r 

system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
JSS 

November 6, 2007 




